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(57) Abrege/Abstract: 

A unidirectional valve for venting moisture from a window having at least two panes or lights, the panes or lights defining an air 
space therebetween, is provided. The valve includes: an elongated body having an interior passage formed lengthwise therein, 
wherein at ieast a portion of the elongated body is adapted to be inserted directly through a window pane and into the air space 
formed between the panes; at least one resilient plate pivotally connected to the elongated body; wherein the resilient plate moves 
in response to changes in fluid pressure within the air space formed between the panes of the window, and wherein the movement 
of the plate opens the interior passage for allowing moisture-laden air to pass therethrough and out of the air space or closes the 
interior passage for preventing air from flowing back into the air space between the panes. 
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ABSTRACT 

A unidirectional valve for venting moisture from a window having at least two panes or 
lights, the panes or lights defining an air space therebetween, is provided. The valve includes: an 
elongated body having an interior passage formed lengthwise therein, wherein at least a portion 
of the elongated body is adapted to be inserted directly through a window pane and into the air 
space formed between the panes; at least one resilient plate pivotally connected to the elongated 
body; wherein the resilient plate moves in response to changes in fluid pressure within the air 
space formed between the panes of the window, and wherein the movement of the plate opens 
the interior passage for allowing moisture-laden air to pass therethrough and out of the air space 
or closes the interior passage for preventing air from flowing back into the air space between the 
panes. 
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CLAIMS 

A venting system for windows, comprising: 

(a) at least one window, wherein the window further includes at least a first pane and a 
second pane, and wherein the panes define an air space therebetween; 

(b) at least one unidirectional valve for allowing moisture-laden air to flow out of the air 
space formed between the panes, wherein a portion of the valve is adapted to be inserted 
through an aperture formed in the window pane and into the air space, and wherein the 
valve further includes: 

(i) an elongated body having an interior passage formed lengthwise therein; 

(ii) at least one flexible plate in pivotal contact with the elongated body; 

(iii) wherein the flexible plate moves in response to changes in fluid pressure 
within the air space formed between the panes of the window, and wherein the 
movement of the plate opens or closes the interior passage. 

The system of claim 1, further comprising sealing means for sealing the at least one 
unidirectional valve to a window pane. 

The system of claim 1 , wherein the at least one window is an insulated glazing unit. 

The system of claim 1, wherein the at least one flexible plate is seated against the 
elongated body when the fluid pressure within the air space defined by the panes is less 
than the fluid pressure on the outside of the panes for closing the valve; and wherein a 
portion of the at least one flexible plate is separated from the elongated body when the 
fluid pressure within the air space defined by the panes exceeds the fluid pressure outside 
of the panes for opening the valve. 

The system of claim 1, wherein the elongated body is generally cylindrical in shape. 

The system of claim 1, wherein the elongated body further comprises anchoring means 
formed at one end thereof for securing the valve within the pane once it has been 
inserted therein. 
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The valve of claim 8, wherein the resilient plate is hingeably attached to the 
elongated body. 

The valve of claim 8, wherein the valve is adapted to be used with insulated glazing 
units. 

A method for venting moisture from a multi-paned window, the method comprising: 

(a) providing a sealed window, wherein the window further includes an inner pane and an 
outer pane, and wherein the panes define an air space therebetween; 

(b) forming at least one opening in at least one of the panes; 

(c) inserting a unidirectional valve into each opening, wherein each valve further 
includes: 

(i) an elongated body having an interior passage formed lengthwise therein; 

(ii) at least one plate pivotally connected to the elongated body; 

(iii) wherein the plate moves in response to changes in fluid pressure within the 
air space formed between the panes of the window, and wherein the movement of 
the plate opens or closes the interior passage; and 

(iv) wherein moisture passes through the interior passage and out of the air space 
when the valve is the open position. 

The method of claim 15, further comprising: 

(a) inserting at least one unidirectional valve in the lower portion of the inner pane 
such that the resilient plate is facing in an upward direction; and 

(b) inserting at least one unidirectional valve in the upper portion of the outer pane such 
that the resilient plate is facing in a downward direction; 

(c) wherein the placement of the valves in the inner pane and outer panes permits airflow 
through the air space formed between the panes when fluid pressure within the air space 
defined by the panes exceeds fluid pressure outside of the panes. 

The method of claim 15, wherein the elongated body further comprises a substantially 
circular plate formed at one end thereof and perpendicular thereto, wherein the diameter 
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VENTILATION SYSTEM FOR MULTI-PANED WINDOWS 

BACKGROUND OF THE INVENTION 

[0001] The described invention relates in general to ventilation systems for use with 

thermal window units, multi-paned windows, and/or windows having multiple lights, and more 
specifically to a unidirectional valve and valve system for allowing moisture and humid air to 
flow out of interior spaces formed between the panes or lights of a multiple glazing unit or 
similar item. 

[0002] "Insulated glazing unit" or "insulating glass unit" (commonly referred to as IGU) 

is a set of two or more lights (i.e., separately framed pieces or panes of glass in a window or 
door) spaced apart from one another and hermetically sealed to form a single glazed unit with an 
air space between each light. An IGU typically functions to improve the thermal performance of 
glass when used in architectural applications. Another name often used in North America is 
"sealed insulating glass" (abbreviated SIG). The most common IGUs are double glazed, i.e., 
made with two lights of glass, and are therefore also referred to as "double glazing units" or 
"DGU" (particularly in Europe). IGUs having three or more lights, i.e. "triple glazing" are 
sometimes used in colder climates. IGUs are also commonly used as replacement windows. 

[0003] An IGU made of glass is called insulated glass, referring specifically to the 

thermal insulating properties of the IGU. Another term used for this technology is "insulating 
glass" although the glass itself has few insulating properties; rather it is the air space between the 
glass layers that provides thermal insulation. The air space between the panes or lights may be 
filled with air or an inert gas like argon or krypton which provides the insulating properties. 
Typically, the air space is filled with desiccant to reduce condensation and improve insulating 
performance. Less commonly, most of the air is removed, leaving a partial vacuum, which 
drastically reduces heat transfer through convection and conduction. This is called evacuated 
glazing. Insulating "quality" refers to heat flow where the gap between lights is the insulating 
medium. The gap between panes or lights is usually 12mm to 20mm thick; however, the 
thickness of the gap does impact the insulating properties substantially. An air gap of about 
1 6mm is considered optimal and is usually recommended for most applications. 
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therein and at least one flexible valve plate in pivotal contact with the elongated body. The 
flexible valve plate moves in response to changes in fluid pressure within the air space formed 
between the panes of the window and the movement of the plate opens or closes the interior 
passage, thereby opening or closing the valve. 

[0007] In accordance with another aspect of the present invention, a unidirectional valve 

for venting moisture from a window having at least two panes, wherein the panes define an air 
space therebetween, is provided. This valve includes an elongated body having an interior 
passage formed lengthwise therein and at least a portion of the elongated body is adapted to be 
inserted through a window pane and into the air space formed between the panes. At least one 
resilient valve plate is pivotally or hingeably connected to the elongated body. The resilient valve 
plate moves in response to changes in fluid pressure within the air space formed between the 
panes of the window. The movement of the valve plate (i) opens the interior passage for allowing 
moisture to pass therethrough and out of the air space; or (ii) closes the interior passage for 
preventing moisture-laden air from flowing back into the air space between the panes. 

[0008] In yet another aspect of this invention, a method for venting moisture from a 

multi-paned window is provided. This method includes providing a sealed window, wherein the 
window further includes an inner pane and an outer pane, and wherein the panes define an air 
space therebetween. At least one specifically-sized opening is drilled or otherwise formed in at 
least one of the panes and a unidirectional valve is inserted into each opening. Each valve further 
includes an elongated body having an interior passage formed lengthwise therein and at least one 
valve plate pivotally or hingeably connected to the elongated body. The valve plate moves in 
response to changes in fluid pressure within the air space formed between the panes of the 
window, and the movement of the plate opens or closes the interior passage thereby opening or 
closing the valve. Moisture-laden or humid air passes through the interior passage of the valve 
body and out of the interior air space when the valve is the open position. After the fluid pressure 
in the interior space between the panes has equalized relative to the fluid pressure on the exterior 
or outside of the window, the valve closes thereby preventing the backflow of humid air through 
the valve into the air space between the panes. 
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DETAILED DESCRIPTION OF THE INVENTION 

(0017] Exemplary embodiments of the present invention are now described with 

reference to the Figures. Reference numerals are used throughout the detailed description to refer 
to the various elements and structures. In other instances, well-known structures and devices are 
shown in block diagram form for purposes of simplifying the description. Although the 
following detailed description contains many specifics for the purposes of illustration, a person 
of ordinary skill in the art will appreciate that many variations and alterations to the following 
details are within the scope of the invention. Accordingly, the following embodiments of the 
invention are set forth without any loss of generality to, and without imposing limitations upon, 
the claimed invention. 

[0018] The present invention relates to unidirectional valves for use with multiple 

glazing units, insulated glazing units, insulated glass units, thermal window units, and the like, 
all of which are referred to generically herein as "multi-paned" windows. As previously 
indicated, a first general embodiment of this invention provides a venting system for multi-paned 
windows; a second general embodiment of this invention provides a unidirectional valve for 
venting moisture-laden air from a window having at least two panes; and a third general 
embodiment of this invention provides a method for venting humid air from within a multi-paned 
window. With reference now to the Figures, one or more specific embodiments of this invention 
shall be described in greater detail. 

(0019] FIGS. 1-3 illustrate a first exemplary embodiment of a unidirectional valve for 

use with the present invention. As shown in FIG. 1, this valve includes an elongated tubular or 
semi-cylindrical body having a semi-cylindrical interior passage 13 formed lengthwise through 
at least a portion thereof. A generally circular plate 6 is formed integrally with or attached to one 
end of body 1, while a trough 10 is formed integrally with the other end of body 1. A semi- 
circular opening or hole 14 is centrally formed in circular plate 6 and a flat lip or flange 1 1 is 
formed around the top edge of trough 10 and defines a U-shaped opening 16 therein. Body 1 may 
be manufactured from polycarbonate or any other suitably rigid and durable plastic or other 
material. A flapper valve, i.e., a flexible and/or resilient valve plate 17, is inserted into the top 



-5- 



CA 02607378 2007-10-23 

of body 20. Again with reference to FIG. 4, an annular strip 7 of double sided tape or other 
adhesive material is placed between plate 22 and the outer surface of pane 3 for securing the 
unidirectional valve within hole 2 and sealing the valve against pane 3. When properly installed, 
one end the unidirectional valve of the present invention is situated within the space formed 
between first pane 3 and second pane 4 and the other end of the valve is situated on the outer 
surface 9 of first pane 3 (see FIGS. 2-3). 

[0021] FIG. 7 depicts the first exemplary embodiment of the valve of the present 

invention installed within a thermal window unit as part of a system for effectively ventilating 
the air space between the glass panes of the window. This system includes at least one valve 
installed in the inward facing (i.e., on the inside of a building) pane in an upward orientation and 
at least one valve installed in the outward facing pane (i.e., on the outside of a building) in a 
downward orientation. The valve or valves installed in the inward facing pane are installed near 
the bottom of the window and the valve or valves installed in the outward facing pane are 
installed near the top of the window. As the sun heats the window throughout the day, water that 
has condensed within the space between the panes evaporates thereby causing the fluid pressure 
within the air space between the panes to increase and eventually exceed the fluid pressure on the 
exterior of the window. When the interior fluid pressure exceeds the exterior fluid pressure, one 
end (i.e., the non-hinged end) of valve plate 17 separates from flange 11, thereby opening the 
valves (indicated in broken lines in FIG. 7). As depicted in FIG. 7, once the valves are open, air 
flows from the interior of the building through the valves installed in inward facing pane, upward 
through the interior space between the panes, and then exits through the valves installed in the 
outward facing pane. This airflow effectively reduces amount of moisture laden air (i.e., 
humidity) in the air space between the panes; thus, the amount of condensation occurring within 
the window is significantly reduced or eliminated. 

[0022J In a version of this invention not shown in the Figures, the first exemplary 

embodiment of the valve of the present invention is again installed within a thermal window unit 
as part of a system for ventilating the air space between the glass panes of the window. However, 
in this embodiment, at least one valve is installed in the outward facing pane (i.e., on the outside 
of a building) in an upward orientation near the bottom of the window, and at least one valve is 



